In the present work, we have interpreted recently available experimental data for high-spin states of the near-spherical nuclei 91,92 Zr, using the shell-model calculations within the full f 5/2 , p 3/2 , p 1/2 , g 9/2 model space for protons and valence neutrons in g 9/2 , g 7/2 , d 5/2 orbits. We have employed a truncation for the neutrons due to huge matrix dimensions, by allowing one neutron excitation from g 9/2 orbital to d 5/2 and g 7/2 orbitals. Results are in good agreement with the available experimental data. Thus, theoretically, we have identified the structure of many high-spin states, which were tentatively assigned in the recent experimental work. The 91 Zr 21/2 + isomer lies at low-energy region due to fully aligned spins of two g 9/2 protons and one d 5/2 neutron.
I. INTRODUCTION
The nuclei around N = 50 region have recently attracted considerable experimental and theoretical attention . The excitation of one neutron from g 9/2 to d 5/2 orbital is responsible for high-spin level structure of As, Sr, Y, Zr, Mo, Tc, Ru and Rh nuclei, with N ∼ 50 [14, [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] . The importance of monopole fitted effective interaction, inclusion of higher orbitals across N = 50 shell and seniority quantum number are discussed in Refs. [35] [36] [37] [38] [39] . Recently, high-spin level structure of the semi-magic nucleus 91 Nb has been investigated via 82 Se( 14 N,5n) 91 Nb reaction [18] . The importance of neutron particle-hole excitation across N = 50 shell gap is reported to describe the states above ∼ (21/2) . The high-spin level structures of near-spherical nuclei 91, 92 Zr have been reported in [7] . As we move from 91 Zr to 92 Zr, a possible reduction in the energy gap between p 3/2 and p 1/2 orbitals are indicated, since one more neutron is excited across the N = 50 gap. For 92 Zr, Werner et al., reported the pure neutron configuration to the 2 + 1 state, while the second excited quadrupole state shows the signatures of the one-phonon mixed-symmetric 2 + state [40] . The results of an in-beam study of high-spin structure of 94, 95 Mo at GASP, Legnaro was reported in [41] . In this work the authors also reported shell model results in π(p 1/2 , g 9/2 , d 5/2 ) and ν(p 1/2 , g 9/2 , g 7/2 , d 5/2 , d 3/2 , s 1/2 ) space. With this space the yrast states 12 orbital has been reported in this work.
In the present paper, we report a systematic study of shell-model results for 91, 92 Zr. The aim of present work is to explain the structure of recently available high-spin experimental data for these two isotopes [7] .
The work is organized as follows: details of the calculation and effective interaction are given in section II, the shell model results and a comprehensive comparison with experimental data and wave-function analysis are given in section III. Finally, concluding remarks are drawn in section IV. [42] . The GWBXG effective interaction is constructed with different interactions. The original 974 two-body matrix elements (TBMEs) were taken from bare G-matrix of H7B potential [43] . The bare G-matrix is not reasonable because of the space truncation and the interaction should be renormalized by taking into account the core-polarization effects. Here, the present G-matrix effective interaction is further tuned by modifying matrix elements with fitted interactions by following way. The 65 TBMEs for proton orbitals were replaced with the effective values of Ji and Wildenthal [44] . The
II. DETAILS ABOUT EFFECTIVE INTERACTION
TBMEs connecting the π(p 1/2 , g 9/2) and the ν(d 5/2 , s 1/2 ) orbitals were replaced by those from the work of Gloeckner [45] , and those between the π(p 1/2 , g 9/2 ) and the ν(p 1/2 , g 9/2 ) orbitals were replaced with those of Serduke et al. [46] . state at 6711 keV has π(f orbitals (Calc. I) and second calculation with completely filled νg9/2 orbital (Calc. II).
changed from 14
+ state at 6591 keV and it becomes π(f There are two-ways to generate high-spin angular momentum due to single-particle effects.
First is by pair-breaking and second is due to particle-hole excitations. Thus creating onehole (g + state is the first state.
C. Electromagnetic properties
To test further the quality of our SM wave functions, we have calculated several E2 transitions, which are listed in Table I . First, we have performed the calculations with the standard effective charges, i.e., e π = 1.5e and e ν = 0.5e. Since the calculation without truncation is not feasible in the present model space, thus to account for the missing mixing of configurations, we have also performed calculations with the increased effective charges e π = 1.8e and e ν = 0.8e. This might be due to missing neutron orbitals below p 1/2 , thus effect of core polarization is important. It also gives explanation to adjust the effective charges such that the ground state transition strength is correctly reproduced as in the experimental data [1, 2, 40] . In Table I • The present study reveals the importance of inclusion of d 5/2 and g 7/2 orbitals in the model space for high-spin states beyond ∼ 4.5 MeV.
• The present shell model results are in good agreement with the proposed configurations in Ref. [7] . The structure of 25/2 • We have calculated electromagnetic properties between different transitions for few high-spin states, wherever experimental data is available. These results indicating deviation with experimental data even with the enhanced values of effective charges. 
